Hormonal regulation of granulosa cell inhibin biosynthesis.
The hormonal regulation of inhibin production by cultured granulosa cells from immature hypophysectomized, estrogen-treated rats was examined using a specific RIA which detects the N-terminal portion of the inhibin alpha-chain. The RIA measured bioactive inhibin of Mr about 32,000 in granulosa cell conditioned media fractionated by fast protein liquid chromatography. In the presence of 10(-7) M androstenedione, FSH stimulated inhibin production in a dose-dependent manner during a 2-day culture. Inclusion of a phosphodiesterase inhibitor decreased the EC50 for FSH from 2.6 to 0.8 ng/ml (n = 3). The stimulatory effect of FSH could be mimicked with forskolin (an adenyl cyclase activator) and with a cAMP analog, (Bu)2cAMP, consistent with FSH action mediated through a cAMP dependent pathway. Intracellular levels of inhibin were unmeasureable, suggesting that inhibin is not stored to any great extent by the granulosa cells. This finding was consistent with in vivo studies which showed that whereas FSH treatment for 2 days doubled serum inhibin levels when compared with basal levels, there was no increase in the concentration of extractable inhibin in ovarian tissue. Granulosa cells which had been exposed to 20 ng/ml FSH for 2 days to induce LH receptors produced inhibin in response to both LH and human CG during the subsequent 2-day culture, with the levels of inhibin equalling the amount inducible by FSH. In contrast, neither PRL nor terbutaline, a beta 2-adrenergic agonist, had any effect on inhibin production even though receptors for these hormones are also induced by FSH. GnRH was found to inhibit the FSH-stimulated production of inhibin (IC50, 10(-7) M), consistent with previous observations that GnRH can act at the ovarian level to inhibit granulosa cell differentiation. This inhibition by GnRH could be reversed by inclusion of a specific GnRH antagonist. On the other hand, another regulatory peptide, vasoactive intestinal peptide, slightly stimulated inhibin production. The effect of several growth factors was also tested. Insulin-like growth factor I raised not only FSH-stimulated inhibin levels, but basal levels as well. Insulin was also effective, but only at 100-fold higher concentration. Epidermal growth factor inhibited FSH-stimulated inhibin production (IC50 = 0.1 ng/ml), whereas fibroblast growth factor had no effect. Thus, granulosa cell inhibin secretion is regulated by FSH and LH but not by PRL, presumably via a cAMP-mediated pathway.(ABSTRACT TRUNCATED AT 400 WORDS)